METHOD FOR CONTROLLING TRANSMISSION CAPACITY AHD MOBILE 
COMMUNICATION SYSTEM 

FIKT.n OF THE TMVENTIOM 

The present invention, jrelates to a mobile communication, 
system wlierein data coirmunicatiDn is itaplementecl in accordance 
■with a packet system, and particularly to a mobile coininuiii cation 
system wherein a tranEmission. capacity is allocated efficiently 
to each, call in a data cominunication in accordance with a packet 
system. 

BACKQRQUy r p OF THE INVENT TON 

Recently, accesses to Internet by ifleane of a mobile terminal 
such as cellular phone and a hand-hsld information appliance 
through a mobile comiTiuni cation syatem increase. 

In the case where a data communication is performed in order 
to access to home pages or to transmit and recGive emails in a 
mobile communication system, a system wherein a tranEmission 
capacity that has been previously determined in accordance with 
circuit switching connection is allocated to each call has been 
heretofore employed. 

Referring- to PIG- 1, there is shown an example of a 
conventional mobile communication system for effecting a data 
communication in accordance with a circuit switching system 
comprising a mobile terminal 11, a radio base station 12, and 
a radio communication control unit 13 wherein a connection is 
established with respect to Internet 20 through a packet 
switching station (PDSN) 14, and a packet gateway switching 
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station (PDGM) 15. 

The mobile terminal 11 is ai user terminal in ^ mobile 
communication, by the use of a cellular phone or a hand-helcj 
information terminal . 

The radio ba.se station 12 communicates with the niobile 
terminal 11 by means of transmission and reception of radio 
signals . 

The radio communication control unit 13 ia a control unit 
for controlling a plurality of radio base stations 12. 

The packet switching station 14 is equipment to be connected 
with a call intending to link to Internet among calls to be 
connected with the radio communication control unit 13, vhich 
has a translating function between a communication s-witching 
system and a packet switching system. 

The packet gateway switching system 15 is an 
interconnecting gateway switching station for connecting a data 
communication in a mobile coinmunication system to Internet. 

In case of a data communication chrough Internet link in 
a conventional mobile communication system, data is transmitted 
by means of a communication switching system inside the mobile 
communication system, then, the system is switched into a packet 
switching system in a packet switching systeirt 14 , and it is linked 
to Internet 20 in a packet gateway switching station 15. 

Data communications such as Internet connections exhibit 
such characteristics that signals are transmitted and received 
for a short period of time in a burst mode different from voice 
communications, and no signal is transmitted and received other 
than the above-described period of time. In a communication 



2001$ 6^ 8e mm HIMiA&fARlJERSw; -: : - . . . .v. ou.o 

switching system, a fixed baad is allocated even during no signal 
is transmitted, and received as same as in. the case where signals 
are transmitted and received in. a data communicatiop., so that 
this means that a transmission capacity allocated is uselessly 
5 occupied in th« case where no signal is transmitted and received. 
Accordingly, such situation as described above is a factor for 
preventing efficient use of a transmission capacity in data 
communication, and in this respect, improvements are demandea. 
In place of such commMnication switching system, there is 

10 a packet system wherein a transmi seion capacity is efficiently 
used in data communication. 

According to a packet system, a transmission capacity in 
a network is held in common vith a plurality of terminals, so 
that packets are transmitted on the network in only the case 

15 where signals are transmitted and received by the terminals, 
and no transmission is effected other than the case described 
above. Therefore, such packet system is a system wherein a 
transmission capacity maintained by a network is efficiently 
utilized in accordance with Btatistical mul tiple?tiiig effect in 

20 a data communication, which has such charac teristic that signals 
are transmitted and received in a burst mode. Hence, 
utilization of the packet system increases also in a mobile 
communication system. 

In also such packet system, packets transmitted from 

25 terminals and the like are restricted by means of an average 
value or a peak value in order to prevent convergence due to 
a concentration of the packets. 

A mobile communication system involves a wireless line and 
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a wired line wherein data is retransmicted frequently in order 
to transmit correctly the data, since wirelsss line exhibits 
a higher error rate than that of wired line. Furthermore, the 
lower quality in a wireless line brings about the slower 
5 practical data transmission speed. Besides, a larger amount 
of Information for detecting errors and processing- 
retransmission of signals is added to a wireless line than that 
of a wired line, so that a ratio of transmission capacity that 
can be utilized actually with respect to a line speed is lower 

10 in the wireless line than that of the wired line. 

in this connection, since a substantially equal amount of 
transmission amount has been allocated to a wired line and a 
wireless line in a conventional mobile communication system, 
there was either a case where a txansmission capacity in the 

15 wired line becomes useless in the event when quality in the 
wireless line becomes poor, or a case where abolishment of data 
arises in a part linked from the wired line to the wireless line. 

suMttARY OF THS iiTVF;i;ryiQtf 

20 An object of the present invention is to provide a mobile 

communication sys tem wherein each of transmission capacities is 
allocated efficiently to a wired line and a wireless line to 
implement a packet communication. 

In order to achieve the above described object, a method 

25 for controlling a transmission capacity according to the present 
invention corresponds to a method for controlling a transmission 
capacity for allocating efficiently tlia tranBmission capacity 
on a wired line in every call in a data communication wherein 
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the data communication relates to a mobile comnxunicaLtion system 
in which data is trausrciitted in a wireless line and the wired 
line in. accordance with a packet syscem, coiuprising the steps 
of: 

5 measurincf an practical transmission speed of the data on 

the wireless line in the every call; 

determining the transmission capacity that is required for 
transmitting the data at the transmit eion speed through the wired, 
line at the minimum level in the every call as a target 
10 transmission capacity; 

decreasing a permissible transmission capacity in the case 
where the permissible transmission capacity that is usable for 
transmission of the data through the wired line and determined 
in the every call is larger than the target transmission capacity ; 
15 and 

increasing the perraissible transmission capacity in the 
case where the permisBible transmission capacity is smaller than 
the target transmission capacity; 

whereby a transmission speed of the data in the wired line 
20 being controlled so to be equal to or less than the permissible 
transmission capacity. 

Accordingly, the optiinum permissible transmission capacity 
determined on che basis of an practical transmission speed in 
a wireless line is allocated to each call, so thac a transmission 
25 capacity can be allocated efficiently to a call in a data 
communication. 

Furthermore, an amount of data in a packet from a wired line 
is restricted by a permissible transmission capacity based on 
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an practical transmissioa speed in a wireless line, feo that data 
having a higher speed than a transmission speed in the wireless 
line does not flow thereinto. 

Moreover, since allocation of a transmission capacity is 
controlled on the basis of an practical transmission speed of 
data transmitted through a wireless line, processing of the 
control is not dependent upon a protocol applied to the wireless 
line. 

Another method for controlling a transmiasion capacity 
corresponds to a method for controlling a transreiBBion capacity 
for allocating efficiently the transmission capacity on a wired 
line in every qall in a data communication wherein the data 
cofliitjunication relates to a mobile comxnuni cation syBtem in which 
data is transmitted in a wireless line and the wired, line in 
accordance with a packet systeim, comprising the steps of: 

measuring an practical transmission speed of the data on 
the wireless line in the every call; 

determining the transmission capacity that is required for 
transmitting the data at the transmission speed through the wired 
line at the minimum level in the every call as a target 
transmission capacity; 

decreasing a permissible transmission capacity in the case 
where a difference between the permissible transmission capacity 
usable for transmission of the data through the wired line, which , 
is determined in the every call, and the target transmission 
capacity is smaller than a predetermined first threshold; and 

increasing the permissible trausmission capacity in the 
case where a difference between the permissible transmission 
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capacity and the target transmission capacity is larger than a 
predetermined second threshold; 

whereby a transmission speed of the data in the wired line 
being controlled so as to be equal to or less than the permissible 
transmission capacity. 

According to an. entbodiment of the present invention, the 
permissible transiAi ssion capacity is periodically updated. 

A mobile coitimunication system according to the present 
invention corresponds to a mobile commnnication system 
implementing a data corojinunicat ion by transmlcting data through 
a wireless line and a vired line in accordance with a packet system, 
compriEing : 

a radio base station wherein an practical transmission 
speed of the data in the wireless line is measured in every call, 
a transmission capacity required for transmitting the data of 
the transmission speed through the wired line at the minimum level 
is determined as a target transitiission capacity in the every call , 
a transmission capacity demanding signal for decreasing a 
permisBible transmission capacity is transmitted in the case 
where the permissible transmission capacity usable for 
transmission of the data through the wired line and determined 
in the every call is larger than the target transmission capacity, 
and Che transtuission capacity demanding signal for increasing 
a permissible transmission capacity is transmitted in the case 
where the permissible transmission capacity is smaller than the 
target transmission capacity; 

a relay station wherein the transmission, capacity demanding 
signal is received from said radio base station to change the 
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permissible transmission C9.pacity set up inside the station in 
the every call to coatrol the transmission speed of the data in 
the wired line so as to be equal to or less than the permissible 
capacity and s-t the same time, to transmit the transmission 
capacity demanding signal; and 

a mobile switching station wherein the transmission 
capacity demanding signal is receiveta. f rofti the relay station to 
change, in the every call, the permissible transmission capacity 
set up inside the station in the every call to control the 
tranEmisaion speed of the data in the wired line so as to be equal 
to ox- less than the permissible transmission capacity. 

Another mobile communication system according to the 
present invention corresponds to a mobile communication system 
implementing a data communication by transmitting data through 
a wireless line and a wired line in accordance with a packet system, 
comprising: 

a radio base station wherein an practical transmission 
speed of the data in the wireless line is measured in every call, 
a transmission capacity recjuired for transmitting the data of 
the transmission speed through the wired line at the minimum level 
is determined as a target transmission capacity in the every call , 
a transmission capacity demanding signal for decreasing a 
permissible transmission capacity is transini tted in the case 
where a difference between the permissible transmission capacity 
usable for transmission of the data through the wired line, which 
is determined in the every call, and the target transmission 
capacity is larger than a predetermined first threshold, and the 
transmission capacity demanding signal for increasing a 
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permissible transmission capacity is tra-nsmitt ed in the case 
where a difference between the perTtiissitole transmission capacity 
and the target transKiiEsion capacity is smaller than a 
predetermined second threshold; 

a relay station wherein the transmission capacity demanding 
signal is received from the radio base station to chauge the 
permissible transmission capacity set up inside the station in 
the every call to control the transmission speed of the data in 
rhe wired line so as to be egual to or less than the permissible 
capacity and at the same time, to transmit the transmission 
capacity demanding signal; and 

a mobile switching station wherein the transmission 
capacity demanding signal is received front the relay station to 
change the permissible transmission capacity set up inside the 
station in the every call Co control the transmission speed of 
the data in the wired line so as to be egual to or less than the 
permissible transmission capacity. 

According to an embodiment of the present invention, the 
radio base station measures periodically the transmission speed 
to determine the permissible transmission capacity, and 
transmits the transmission capacity demanding signal as occasion, 
demands . 

£BJEF PESCRIPTXON OF THg pRAWTMQS 
The present invention will be explained in more detail in 

conjunction with appended drawings, wherein: 

FIG, 1 is a systematic block diagram showing a conventional 

mobile communication system wherein a data communication is 
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implemented in accordance with a communication switching system; 

PIG. 2 is a systematic block diagram showing a constitution 
of a mobile coTnmunication system according to an embodiment of 
the present invention; 
5 FIG- 3 is a Beguential dieigraxfl illustrating a sequence in. 

the case when the mobile communication system according to the 
present embodiment controls a transroisBxon capacity; and 

FIG- 4 is an explanatory view for explaining an example of 
algorithm for calculating a transmission capacity to toe demanded 
10 with respect to a relay station 3 and a mobile switching station 
4 from a radio base station 2 in the present embodiment, 

DKaCRIPTTOK OF THE PREFR- RRED EMBODIHEWT 
An efflbodiment of the invention will be described in detail 
15 hereinafter by referring to the accompanying drawings. 

Referring to FIG- 2, a mobile communication system 
according to the embodiment of th6 present invention comprises 
a mobile terminal 1. a radio base station 2, a relay station 3, 
and a mobile switching station 4. 
20 The mobile terminal 1 is a cellular phone or a hand-held 

information terminal movable over an area covered by the radio 
base station 2, and which can corwnunicate with the radio base 
station 2 by means of radio signals, in a data communication, 
data is transmitted and received in accordance with a packet 
25 system wherein packets containing the data are transmitted. 

The radio base atation 2 communicates with a mobile terminal 
within an area that is covered thereby by means of radio signals, 
and terminates a radio interface thereof. in a data 
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conununication, data Is tranemi cted and received in accordance 
with a packet system. In the case when there is a call being 
in a data comm-uni cation., the radio base station 2 measures an 
practical transmission speed in a wireless line established with. 
5 respect to the mobile terminal 1 in every call, calculates a 
target transmission capacity that is the optimum transmission 
capacity for a wired line of the call in the data commuriication 
based on the data transmission speed meagured, and requests with 
respect to the relay station 3 to the effect that a permissible 

lO transmission capacity, which is permitted for cransmi s3ion of 
data in the call at present, is made to coincide with the target 
transmission capacity. In this case, it is recjuired that a 
permissible transmission capacity in each call must be a capacity 
sufficient for transmitting data at the transmission speed 

15 obtained by the measurement, and it is desired that such capacity 
is small as much as possible in order to utilize practically the 
wired line . 

The relay station 3 contains a plurality of radio base 
stations 2, and relays a data transmiss ion between the radio base 

20 stations 2 and the mobile switching station 4 wherein data is 
transmitted and received in accordance vith a packet 
transmission system in a data communication. When it is 
reguested by a radio base station 2 to change a permissible 
transmission capacity into its target transmission capacity, the 

25 relay station 3 changes a permissible transmission capacity in 
a corresponding call in a data communication, and at the same 
time, notifies of the same request to the mobile switching station 
4 . , 
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The mobile switching Btation 4 is a ewicching station 
constituting a mobile communication, network, and contains at 
least one relay station 3. The mobile switching station 4 
connects the relay station 3, another relay station, another 
5 mobile switching station, a gateway switching station (not 
shown) linked to Internet and the like with each other to transmit 
and receive data. In a data communication, data is transiuittfed 
and received in accordance with a packet tranemi ssion system. 
When the mobile switching station 4 receives a request for 

10 changing a permissible transmission capacity into its target 
transmission capacity from the relay station 3, the mobile 
sw-itching station 4 changes the permissible transmission 
capacity of a corresponding call in a data communication in 
accordance with guch request, 

15 FIG. a is a sequential diagram illustrating a sequence in 

the case when a mobile communication system according to the 
present embodiment controls a transmission capacity. Before 
applying the sequence, a call is established between a mobile 
terminal 1 and a device of another party in communication (not 

20 shown) through a route composed o£ a radio base station 2, a relay 
station 3, and a mobile switching station 4 wheHrein a data 
communication is started. 

Referring to PIG. 3, packet data signals derived from the 
device of another party in communication (not shown) are 

25 transmitted from the mobile switching station 4 to the relay 
station 3; the packet data signals thus transmitted are 
transmitted from the relay station 3 to the radio base station 
2, and further transmitted from the radio base station 2 to the 
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mobile terminal 1, 

Quality in a wireless line between the radio bsLsfe station 

2 and the Kiobile terminal 1 varies witli time dependent upon 
movement in the mobile terminal 1, influence of an obstacle, 

5 fading ana the liKe. In this respect, there are generally many 
cases where line quality is inferior in a wireless line to that 
of a wired line. 

Unlike A voice coiumunication, it i^ requested to transmit 
data without accompanying any error in a data communication, so 

10 that there is a case where data is retransmitted when any error 
occurs. As a result, there is a case where an practical data 
: transmission speed varies. 

An practical transmission speed of a data transiniasion in 
a wireless line established between a radio base station 2 and 

15 a mobile terminal l is measured in the radio base station 2. For 
instance, an amount of data transmitted within a predetermined 
time is measured, and it may be determined in accordance with 
an equation {practical transmission speed) = (amount of 
data) / (predetermined time) . A target transmission capacity in 

20 a wired line is determined on the basis of an practical 

transmission speed in a wireless line; and a transmission 
capacity demanding signal, which is requested to increase or 
decrease a permissible transmission capacity as a target based 
on the target transmission capacity thus determined, is 

25 transmitted from the radio base station 2 to the relsy station 

3 . 

Then, when the transmi bs ion capacity demanding signal is 
received by the relay station 2. a permissible transmission 
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capacity for restricting transmission of packets is updated in 
accordance with the demand from the radio base station 2. Then, 
such transmission capacity demanding signal ie transmitted to 
the mobile switching station 4 from the relay station 3. 
5 & permissible transmission capacity for restricting 

transmission of packets is updated in the mobile switching 
stacion 4 based on the transmission capacity demanding signal. 

In the relay station 3 and the mobile switching station 4, 
transmission of packets is controlled in such that a data 

10 transmission speed of packets in a wired line is limited to the 
permissible transmission capacity or less. 

For instance, these stations are provided with buff ers each 
accumulating tentatively data received, respectively; data thus 
received are accumulated in these buffers; and thereafter the 

15 data are read in response to a permissible transmission capacity 
to transmit the same, whereby control for transmission of packets 
can be achieved. On one hand, it is also possible to control 
a data transmission speed by effecting flow control in 
apparatuses between which packets are transmitted and received. 

20 FIG. 4 is an explanatory view for explaining an example of 

algorithm for calculating a transmission capacity to be demanded 
with respect to a relay station 3 and a mobile switching station 
4 from a radio base station 2 in the present embodiment. 

As shown in FIG- 4, a difference BWd (== BWo - BWi) between 

25 an practical transmission speed BWo in a wireless line and an 
practical transmission speed BWi in a wired line is calculated; 
and when the difference BWd exceeds a predetermined threshold 
BWtl , a transmission capacity is allowed to increase by RQl , while 
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when th© difference BWd reaches below the predetermined 
threshold BWt2, the transmission capacity xb allowed to decrease 
by RQ2. 

As an practical trAAsmission speed in a wired line, a 
5 theoretical valuej which is determined from a ratio or the like 
in a part other than data such as a line speed and a packet header, 
may be used, or a measured value, which is obtaiiied by measuring 
an. practical transifii saion speed on a wired line in a radio base 
station 2, may be employed. 

10 Since an practical transmission speed in a wireless line 

varies with time, it is desirable to ^neasure periodically such 
practical transmission speed, and to update a permissible 
transmission capacity in a wired line. 

Therefore, the optimum permissible transmission capacity 

15 determined on the basis of an practical transmission speed in 
a wireless line is allocated to a wired line in each call, so 
that a transmission capacity in a wired line can be allocated 
to a call in a data communication, whereby calls in a data 
communication can be efficiently multiplexed. 

20 Furthermore, an amount of data in a packet that is to be 

received by a radio base station 2 from a wired line is restricted 
by a permissible transmission capacity based on an practical 
transmission speed in a wireless line, so that a buffer overflow 
due to deterioration of quality in a wireless line is prevented. 

25 Moreover, since allocation of a transmission capacity is 

controlled on the basis of an practical transmission speed of 
data transmitted through a wireless line, a transmission speed 
of data on a wireless line can be matched with that of a wired 
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line irrespective of a protocol applied to the wireless line. 

Besides, a transmission capacity demaAding signal 
transmitted from a radio base station 2 or a relay station 3 is 
transmitted in only the case where a. transmission capacity in 
5 a wired line is needed to change, so that a decrease in a 

transmission capacity based on which data can be transmitted that 
is derived from transmission of such tranemission capacity 
demanding signal is suppressed to the required mininnam level. 
As a method for controlling a tranBmission capacity in a 

10 data communication in accordance with a packet system, there are 
a ttiethod for controHiug an average value of transmission 
capacities, a method fox controll ing a peak value of transmiesion 
capacities, a method for controlling an average value and a peak 
value of transmission capacities and the like methods. 

15 According to the present invention, a transmission capacity 

can be efficiently allocated to a call in a data communication, 
whereby calls in a data communication can be efficiently 
multiplexed. 

Furthermore, according to the present invention, data at 
20 a speed more than a transmission speed in a wireless line does 
not flow thereinto, so that a buffer overflow due to deterioration 
of quality in the wireless line is prevented. 

Moreover, according to the present invention, a 
transmission speed of data on a wireless line can be matched with 
25 that of a wired line Irrespective of a protocol applied to the 
wireless line . 

It will be appreciated by those of ordinary skill in the 
art that the present invention can be embodied in other specific 
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forms without departing from the spirit or essential 
characteristics thereof. 

The preeently disclosed embodiment is therefore considered 
in all respects to be illustrative and not restrictive. The 
scope of the invention is indicated by the appended claims rather 
than the foregoing description, and all changes that come within 
Che meaning and range of equivalents thereof are intended to be 
embraced therein. 



